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lai'&v^Ttes ^^b^n^w_>^^-^ isxmMiMmzn z>^#>\-, y^a^v^ 

b^U, -iX^JS LTW^^ hm&m< LTV^< <b. 

m-r -^^y^^^m^^-v^^ tt a* k <t ^-f ^ ft ^ - ^ £ ^ 
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m h V KM UTi^ V^il^tbT^ yJ->?-f Z> ^ t &X% 5 0 

(Dmm£te£Xfffil£j)^-\-ftXhZ> t ^0 Pp^^fc^o J^ffclttUltt* auy^-^^f 
CD (critical dimension) is 7 V jjt^^J^tt^SE < ft £ „ ::t\ C 

D^7ffitlt El 3 Ktf-T J: 5 fc.* x^y^iHfc(t5fiM^l6 4© 
ST^CDjff ( /J? FACD) frbWz-tn<DCr>m (F-;/CD) £3IWcflt&r 
\^? 0 L^^oT, h: y7°X V t# h A^jE^ofc^cftyy^ ( + ) x 

(d m m& m ^ ft m & ft v > 0 

\z^_^Xt£&Mzh<DX&^X , S i 

*$£W#hft. ±.UWkm*M&:1-^< WftZMtetzfam, *©J:5*^s'f ^ 
mitJt & < ^ y f- y fir % - t & X # £ r £ £ M-fctl t tz 0 



#li¥l- 2 8 0 3 1 6 f^itEt^tlTV^o t^L, rO^fg^lfB^ 

<5 o 

$ b^NHsif^ \zj$ir z> o 2 * (D-mmtk* 5~i o%<b-rsr 
3. 3Pa*ii:t5iHSmtV\ 

(m 3 ) £- ; u ffim&m®mfrb<D®mmi&* s (m 3 /s ec ) £Lfc4&£ 
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£ , V / S T*^ $ tl Z> \s iff* y^^'f A©14:2 0~6 Oms e c itSwiiS 
^i-KlfBilll„ 

0 3 14, CDi/7 HSt*rtt^i-S^.«>©»rffi0. 
0 5 14, W$pa«9 Sr8fclB-t-5fc«><B»rBEI 
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U~feX* 3 ^^.I^Bj^i *ot^5„ 6 ©T^^P^f^ ^ o - X 7 T* 

T^b, 8 fcteSRStLSJfrifcte i 19 ^^^WSrWSft^^^rffisfc <k 5 ^ <7 

x^WOSBH, MZ-t£H e ^f^^^fE^M^^^^-r 5 fc#>£);tf *i§ii-g 9 
JtbtLTV^So -©feil<$^ttt, iJ"feX* 3 tf>j£ff&# ^^W^W^-fc 

lis teitft'ini 2 ^iasb/c#5t^if m^-r y * 1 1 ^s£tf b^xi^s,, 
t^®^-^ 5/^11 ttin i 3 frhmm i 2 ^mumm^^m-t ^> - <t -c\ 

0»J*.frf^ — n y * |: i o T ^i^WSrKtMt 5„ +H?X* 3 0±«8«|t«p^ 
ttSrlpJ±*^:S^:*^>7* — ^ 1 5 tfSgfig $ fix \,^Z> 0 

tSv't 17— K2 1 aS&ttbftTV^o :©^t^^7K2 1(t 
22^^ Lt, *Q!m®&2<D±tolzXft£1nX\,^Zo v/t!?-^?' K2 111, -fr 
•fe"X* 3 £ 0>>tf|R]ffi 2 4 \Z.£>&<DHkmK 2 3 LTV^„ ^*3, fr^^W*® 

£ 17 — ^ yY2\t ttx ^J^«* 3 0 ~ 9 0 mmgAKIHI $ - ©BE 81 ttBif 
SB© J: "9 Pfifi^Itg-CfoSo 

|AR2 6Cli, *^m2 7«^itl^o - 2 7 (dji, 

s<juzf 2 8 ^^L"C> J: y^-^^^^#t*l3R 3 0 £ frf 5 „ ^y^ls? 

Jf^m&Zk 3 Of!, NH 3 #^tt!^S 3 1 jo .fctfO 2 3 2^ftXt^ 0 

r.ixe>^f^as3 1 , 3 2^?>©iafffctt % tjifji^77D-3> 1^-7 3 3 

*5J:T>V^X3 4#|S:ttk*LT^3o 



3 5 1:11 iIgf3 6^ii$tLTV^o rai3 6li, ^^^-Tjf^^ 

tS2©«fi|:»> !)xAWOHAfflP3 7^ ^(DDftAWP 3 7 Sr|8gBt5^ 
!>x^W^ N ttftAttJ P 3 7 £S Cts BSt 5 o - K n y ^ i (B * tf ) t ©M 

±nmmt ixiits v--^ ? — k 2 1 ^f* x m^§§4 1 lt^^ 

MM* 0 ^gi^Tl^c w ©ffi^SE®^4 0 ft, ^ili6 0MHzOj|j6S[ 

±nmmx*hz> >^ K2 1 rwtttTfcstt^ 3 £ ©ru^ y 

-7^?V$— (LPF) 4 2i5^^T^5„ 

f-i?^^ 3 /U^— (HPF) 1 6 as&iKSaxTV^o 

y ?- 1/ f (Dffl,^) 

2 JS h 6 2 &Ml&&*hX^Z> 0 r©2fWv ! 7h6 2lt ±J1 l^v>;* MR 



t isX (d s i ^^^m^wnomytfe^^* mi 6 3 1 N ti^^ m^lt 

WeU^* MBS 6 3 £ IT, WSI^Mi|SHll6 4 £ ^ y 5=- > ? ( K 7 ?&ffe) 

t5o -t^ttv Uv*;* MK6 3 £ N -e^ct 5 J- Itx y^^^^n^cW^ 

3Mtf¥W6 4 SffiJf 6 1 yf-^Jf-fZffikWX? t LT*iJffl£*i3 0 

TJfw^;* MBit Lt(Df^M«6 4J1, jRfttfctt&SStiari", Tife^>* 

mm 6 1 Kttirz^y^issmyittiD&i^tiiDtfmi-ztiZo ^(DXo^m^u 

!>x^W©$BI6 Ultli, SiON, SiN N SiC N TiN, 
3S XXfS i 0 2 . S i O G^<73®Pfl*6S:J|g^©*J-J|sf^bSt^$tL^^3te (Hlo 

£ x y myt&isi?* MK6 3 ^^^^fLfc»mj/N°^ — ^&mmm e nziEm^ 

^3±^m«i-5 0 h/^^^3 8 SrPfl C x -fr-fe 7^ 3 & $ -£T 

iJ-feT'* 3 ±<D*^^W^ffi £ V-^y K2 1 £©Sgfi££r3 0-9 Ommg 

■£<£&x ESiEftflR 1 3 ^bf^ffi^ v 2 1 1 rt(D^^^ 1 2 ^Etfftf|j±£ MI- 
'S o 

T©NH s ^7fcj;{;o 2 ^70l^7HAt5 0 fit, KMSI4 0^ 
bv-t 17 — ^3/ K 2 1 ^ift^j6«^Sr3]Jn LT N ±§pm^£ LTOv't 17—;, 
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%n? 0 ^(Dt%, mm^MU 5 o frbTUMm-efoz>-y-± y°? 3 ^fjt^^ji^ 

tfc^iiiJUi&m^&lW LT> ^Xv^W'f 3ffiS^5l#i^tf «k 5 

- ©xj/f y^oitcii, FJfM^CDV^ 7 «k o K\ 

Oz$* £ oSIE*J*S:WfiEi-So N H 3 ^ © ^ T 1 1 1 ^ ft I4§ 6 4 ?r 

^ (Dm^-^, NH 3 ^^t^t?.O 2 ^^©»ltttl:O2/NH3^0. 5 — 2 0% 
3§»£tb Sff4C Dix^ htiL&fthtlZ t t fcm, ^•y<?l'Jr"mm&£y)£.C 

m< ~tz> r. £ *s-e# So o 2 /nh 3 ^2 o%^ii5^ 04t*t«k5 

^ % 3i 5/ ^ >- ^ <£> j£ 4i T? ^ I- 0 b A, t£ aj? fy^4CTiyf^^©W 

jg< ft5ffilR]l-*>5. 0 2 /NH3ii, iO»*L<li5~10%tfci. O./ 

b<&^ 0 — «ta««rtff^ 5 2 . 7 P a Hi «U CDV7h«C 
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P a U±. 13, 3 P a *i«U <fc «9 # * L < tt 6 . 7 P a J^± 1 3 . 3 P a 

$ fjlC, 3i y^OiH*3l-t5^^f ^^^^©Vv'f' -f -Ml 2 0 ~ 
6 0msec (milliseconds) T* 5 - £ # s #t * L V^ 0 U^f^^'fA#60 
msec £/Hx.3 £ CDi/7 HB**:/9 * Wfc: < tH r> tf 5*5t*ii J *)5. 

ai^woffia^mffiraoffiiit^oa^ifes^rsftteaffiWfrttSrv (m 3 ) 
frt><Dmf5.mm&s (m 8 / sec), ftta^ssi^jEE^iSr p (p a ) , 

Q (Pa • m 3 / s e c ) t "f S <t * U^f^N^ t li, J^T <D it T * * 5 

t = V/ S = p V/Q (sec) 
£JL±0D*^T"e^- S^^&frV^ ^Jt>tEg^tLTV>5 r^^^^^lll 6 4 ^ 

in m mi 
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^Wl: 2 0 0 mm^^yi\ Wf * — V (DJ? £ 3 1 0 n m (D^Tttt 1/ v 5 ^. 
Ml 6 3 t Lt x TJ1 hKTifcSff £ 8 0 0 nmtf>W«**t£HR 

6 4 4'^->f y^'Lfc. xyf V^iOfS'^CD©! (13 2) ft 2 4 0 

nmtfcof:. iliiSil4 0 ©i Stli 6 0MHz, m>m&MU 5 0 (Dmi&lfr. 
2MH z i: bfco 

ofc, £<aRS(P&fl=te, •V-teZ??m.&: 0°C. ttB'firy^: 5 5mm % .Ot 
^f^^>3KS:0. lL/mi n, §If Wff* : 2. 0~3. 3 P a , ±^1 
®/n°I7— : 5 0 0W, TU%,&'*y ~ : 1 5 0 W x — xyf^^ : 10% 

i)ttt ^ v 1 ^ M 6 3 © 7 7 ^ F S ^) ill ^ 2 4 0 n m i 

CDv^7 h tea* -fe ^ * — ~C +7 7 ~ 1 0 1 n m, 7 ~ 9 7nmt* 

^S^^fWTJ & 2 . 7PaH, i yf-ftflS* t LTOsif^ : 0 . 
0 5L/mi nl:, (A) N 2 #^ : 0 . 0 5 L/m i n *3 «fc X$ (B) CO^f^ 
: 0. 0 5 L/m i n©V^f^^JPi> ffe0>&fl=tt^-C IH — t Ltxj/f y^' 
£rfr ofc 0 CDi/7 Mi£3^ (A) : + 1 3 2 n m, ^ 

y : + 1 3 3 n m „ ( B ) T'lity^ - : + 7 9 nm, i-r^:+7 2nmi 

^tih<DK£%zfrb, 0 2 ^7ltliCDV7 h«ESr@fa«>«[^*J»i-S - <t # 

L-XH^^TofCo r©RS©*#»±, N.^jti: 0. 3L/min, H 2 #* 
#ftfi:0. 3L/min x MSSrtff^ : 13. 3Pa, 1 

o o ow N t£p®*i^?- : ioowh, i^(D^n-n±mttmmtmmt Lfc„ 

Z<Dt&%z, CD->7 Mtt, ty^-: - 2nm, x>r^ : + 3 nmtMif 
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hJ!6 3&W< 4 5tf5r irtffflSSttfc. 

NHs^ii: 0. 3L/mi n i tfc&l^|l> _Lffi<DN 2 # 
bJS 6 3 <£>:7 7 :v h£|S<D $1)111:^ 2 6 5 n mi % ^ y J- 1/ # '<£>5g«t£fi&#-efc 
1 n m, xyv > :-25nm^ aj? h A C DflS/h $ < < ft SilfR] 3 £ i 

^ 5, f-i/yn* t Lxmm^n^tio r nr^t7/: 55m 

m N _b$pmtl^ 0, 7- : 1 0 0 0 W N T£PmiiS^ 0 17 — : lOOWi Lfc c N 

^-f.NHs^f^'JjftfirO. 3L/ / min N O 2 ^f^cD55fcfi:0. 0 3 L/m i 
n (Ittt0 2 /NH 3 ©I: 10%) s tt7*^lSSr0tiLfc„ -^LT S «t 
iS^^rtH^^ (1) 10. OPa, (2) 13. 3Pa N (3) 26. 6Pa 

^2 5 0 nm£tJtt, ^ ^ ^ ^ ^ F <£>51^t£riS fc o fc 0 * fc, CD^M, 

J^T^^i~ 0 fr&x MgBSS t> £ Ji* E!5^*tJ;5(^ «S3tt* ^ h jf 6 3 # 
^ y ^ > £ thtim<DM%V><DT <D \S.M%V>C0£: £ X & V > V ^ s ^ <D ffi. ifi # V^ (5 <t*# 

( 1 ) *Q.3lgP*l*jBE2> : 1 0 . 0 P a 

1/ S^t* : 3 1. 0msec 
CDV7 h fit 

-fe > ^ — : — 3 3 n m 

•31 5/ : — 4 5 n m 
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ty^- : 3 6 nra 
y : 5 9 n m 

= : ft b 

(2) ^S^^rtH^I : 13. 3Pa 
Uv^fy^^'f : 4 1. 4msec 
CD^7 MS 

ir ~- : — 1 3 n m 
^ S/ : — 3 0 n m 

mum*) 

•tel/f — :72nm 
^ 5/ v 5 : 6 9 n m 
^ : #^ 

(3) W§frtJ±^:'2 6. 6Pa 

U is ^ ^ A : 8 2 . 7msec 
CDV7 MB 

-fe >■ ^ — : +1 9 n m 

:x. -y v 5 : 0 n m 

MSB 86 1) 

■fe ^ ^ — : 8 3 n m 
^x. 5/ v? : 4 9 n m 

W5ISIrJ^*>5^ % 10. 0 P a Tli, ^y^i'^*gEtt£D&a>ofc 0 :tiH 
it). ^Jl^SffrtJI^te 1 3 . 3 P a J; V ^ <t fES £ ;H 7c: 0 fcfcU 1 

0. OPat'li, CD HiffiW^^-^ffi!|^^:#^ffl|R]JCJfeS. 

NHs^jjSi- : 0 . 3 L/m i n „ O 2 # * £> file * : 0 . 0 3 L/m i 
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n (liJt0 2 /NH3©t : 10%) ftJ±t> £ JiffiH©- h & 

f/j^^of:l 0. OPa fclfc, ^:LT N f-i? 7°^^ & (4) 0 °C (_hffi 

(i) imo , (5) lot, (6) 2 o°ctmt£ittz 0 ^-r^ 

fclfiftttl'^* b®6 h^O^AH*^ 2 5 0 n mJ£*_h£ N 3i y^-ls? 

3E Lfc^m^^TJ-^i-c 



(4) 

CDV7 h -fit 

31 y 
31 ^V^'M 



0°C 

— 3 3 n m 

— 4 5 n m 

3 6 n m 
5 9 n m 



(5) y~*'7*m.m 

CDv'7 M 

3i y^i^ataE 



: 1 0°C 

: — 9 n m 
: — 5 n m 

5 6 n m 



(6) y-±^?m.& 

CDv'7 h 



: 2 0 °G 

: + 3 9 n m 
: + 4 9 n m 
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± is — : 8 5 n m 
^ y v? : 1 2 7 n m 
^ y^^KS : ft L 

J^±^)«fc5^ x 1^7^ J: t> CDV7 h{fi«^U 

£ < &3i5ftK:;fc5 0 r^m^k, tt^^fiSiio ~ 2 o°C^#?£[ bv^r i: 
litbOz/NHs©! : 1 0%H, ftSE;': : 1 0 . 0 P a % 

w (7) ~ o) (o x o \-mt^^tc B 

( 7 ) : 0 . 1 6 5 L /m i n 

V v 5 ^ y^NA: 62. 1msec 

( 8 ) &fttft : 0 . 3 3 0 L /m i n 

Ui/7^7NA : 3 1. Omsec 

( 9 ) UWLM : 0 . 4 9 5 L / m i n 

UV"f >^ ^ -l* A : 20. 7 msec 

^©^, v^^t^tti-v^ 3 ^ hnvmimmtf 2 5 O n m 

( 7 ) C D > 7 hiW. 

± 1/ — : + 5 1 n m 
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^- y is : + 5 3 n m 

-t >^ — : — 

=£- y i? : 

^yj-^ymm : ft u 



( 8 ) CDi/7 M 

tV^- : -9 nra 

i j/v 5 : — 5 n m 

ir >- ^ — : 56 nm 

x-^i/ : 

^^^'M : ft L 



( 9 ) CDv'7 MSE 

-fe — : + 1 1 n m 

^ y i? : — 1 8 n m 

59 nm 

^- y v 5 : 7 9 n m 



J£A±<D<k 5 fc^ Ui??"^* ?J 60msecJ^_b£> (7) T'liCD>>7 h 
(75 (9) tttC, DV7H(ifijfC*)otiS, h 1/ ^^U~C^T=^ y ^ > 

i^^ N NHs^f^OlfiiO. 3L/mint-SH, O 2 # * <D gfE S £r 0 . 
0 3 L /m i nJb'ilfO. 0 1 5 L/m i n K3f £ -fcrfc. - ft «t «9 N 9E*Jt 
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0 2/NH3<7Mj£& (1 0) 1 0%*3«fcU< (11) 5%\zmt^ttc 0 &to\ faM 
m-%sft!±jJ : 10. OP a, lOtHfc. ^Oil, ^-fftfc 

JfitftttV'b;* M6 3C77*; MB ©2* 2 5 0 n mJ£A±£ s ^ y^l/fCD 

(10) Of/NH.: 10% 
CDV7 MS 

•fe ^ ^ — : — 9 n m 
^ V iy : — 5 n m 

■fe > $ — : 5 6 n m 
: 

^ yf-^^mtk : ft L 

(11) O2/NH3 : 5 % 
CDV7 Hit 

ty^:-10nm 
^ 5/ v 5 : — 1 0 n m 

— \ 5 6 n m 
: 1 3 0 n m 

£il±©J:5^s O./NH.iS 1 0%yTfM^^^ fcofc. o./ 

fc7cU O./NH.Ofitt, 10%T*li, WF^$*t5e«-rtt4>5*S3iJ? — 
^4lD7c 0 «ot, Oa/NHjOtli, 2 0 %£JIT* S »* b< x 1 0 % J£* T # «fc 
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jt#£C5 7c£>, 0. 5 %&±a*#s 

&\z s *O.S^SffrtIE^^^tt±SE (10) ^<K-iU ^Jl^fiEET^ 
6. 7Pafc8tCfc (12) moV>t\ l^flSOWIfc&fTofc. JS3fctt 
1/^ hJS 6 hSS©»JBI*36S 2 5 0 nmglix y ^ ^'<7}jI#U£^ 

(1-2) ffl-a^Srtff^J : 6. 7 Pa 
CDV7 h fit 

ty^-: +1 3nm 
3i $/ v 5 : + 4 n m 

ir^^— : 92nm 
=c -y v? : 5 9 n m 
^ S/^^gSSE : L 

£i±©J:?^ #L3^S&l*3jEE7jSr 6 . 7 P a £T{gT£^Tt>&#ftJj$J|l£ft 

^^?MW:h&'Pl&< jfcSffilftlJj:*)*. ^<Dtz&, mm?g%xfo1±Jdl-± 2 . 7 Pa, 

fiJi&tt'&tofc^Ullr^S «t x NHs^^jSt: 0. 3 L/m i n s O 2 # * <£> At 
* : 0 . 0 15L/min (gfEfi; it O 2 / N H 3 (DfiL : 5 %) N -fr -fe 7° * ?IS : 1 
0°C, *Qj3I£S&I*III73 : 10. 0Pa©^tt^ft)J:V^i^jel$nfco 

xfi\ ±^m®^rtttT^mSov^i a i^^^^^i^ jlIMffl^^^^APi-^^ 7°c^a± 
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i* * <d % s m 

1. mmm^^x\ x y fy^'7©7 4 7Xv(a^ s i ttti^ra 

ituffi^H^Siyl*)^ fulfil y?-l<"!fjS* i LTNHsif^iO^^i tr#l 

2. SutE^a^tsl^l^iE^I^ 2 . 7PaJM±13. 3Pa*itt5, it 

V (m 3 ) t L % lKrlE&«£»a>e>©SMKjS£S: S (m 3 /sec) i: Lfci^{i, 
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^jj ^&Wf&-fZ> t&K, NH3^^H^t5O 2 ©liJ;b^0. 5 ~ 2 0 % £ 1~ 

9. mjffiM;SI^^I^I^J±^^ 2 . 7Pa^±l 3. 3Pa*lif5, 

10. mife^s^^rt-^K^^^^-rs^^f*^^^^ o~ 2 o o c£-r^ 

SlSrV (m 3 ) H, l!trfflte«#lfa»&©*JM&i£««rS (m 3 /sec) <t Lfc* 

^ £ *t s ^ # * ® m & ^ri- s , r ^ & i$» i: -t 5 if 7 k mm n^v^^vio 

?i o 
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s to * 

ftta^si^-Cs s i ^*rw«fe^*m©±ejgs (6 3) ^^^^ht, sts© 

:RffiJf (6 1) ±»c^fig$ttfcW«**t^lR©T«R (6 4) 

U ^ ^ f ^ ^'^^ 7 XV (U ^ f ^ ^" 9 o ^ ? 

4J;b 0 . 5 — 20%, £? * b < 5 ~ 1 0 % t ~t Z> ZL t X\ Ijf/£CDV7h 



